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Description 

TRANSACTION SYSTEM 

This invention relates to a transaction system in s 
which a portable token is used in conjunction with an- 
other device, often termed a terminal, to perform a trans- 
action of some kind. At present commonly available 
portable tokens are of a very simple passive kind and 
are often termed credit cards or service cards, the latter 
being usable in conjunction with data terminals to permit 
the withdrawal of cash from a bank account or the like. 
Tokens which are presently in common usage are pas- 
sive, in the sense that they do not possess on -board 
processing or computing capability but instead carry an 
identity code which is compared by the co-operating 
data terminal with a code which is entered manually by 
the bearer of the token. This identity code comparison 
acts merely as a security check to confirm that the bear- 
er of the token is indeed entitled to conduct the transac- 
tion. 

A typical security check of this type is described by 
DE-OLS-2634303 which discloses an electronic lock 
apparatus comprising an electronic lock unit and an 
electronic key. The electronic lock unit comprises a high 
frequency oscillator of which the output is coupled 
through an amplifier to a transmit-receive coil and also 
to a signal evaluation unit through a low-pass filter. The 
electronic key has a transmit-receive coil, for inductive 
coupling with the transmit-receive coil of the electronic 
lock unit, to receive the high frequency signal which is 
rectified to provide power for a signal generator having 
a 24 bit code. A transistor is controlled by the signal gen- 
erator to switch a resistor, thereby inducing current or 
voltage oscillations in the transmit-receive coil of the 
electronic key. These oscillations are of a lower frequen- 
cy than the high frequency signal and constitute coded 
impulses which are filtered by the low-pass filter in the 
electronic lock and are applied to the signal evaluation 
unit. The signal generator in the key is constructed as a 
shift register having permanently-stored information 
which, when the key is introduced to the lock, is com- 
pared against a permanently-stored pulse sequence in 
the signal evaluation unit. The electronic lock is operat- 
ed if the information stored in the signal generator com- 
pletely corresponds with the pulse sequence in the sig- 
nal evaluation unit - that is a simple identity code com- 
parison serving merely as a security check to confirm 
that the key is appropriate for operating the lock. The 
possibility is also mentioned of the key being interrogat- 
ed by a code from the lock, and being inhibited from 
transmitting its own sequence if the lock code is incor- 
rect. Thus DE-OLS-2634303 teaches a transaction sys- 
tem (in the form of a key and lock, identity card or cheque 
card) including a key having permanently stored data 
and a single inductive loop, and a lock having an induc- 
tive coupling means for coupling with the single induc- 
tive loop to transmit a high frequency signal to power 



the token and to transmit the permanently stored data 
from th key to the lock. There is no teaching regarding 
the provision or us of any data processor in the key 
which functions merely to supply the appropriate fixed 
data to release the lock. The high frequency signal is 
supplied by an oscillator and is ess ntially of fixed fre- 
quency. There is no teaching regarding the manner in 
which the lock can pass a security code to the key to 
enable the release of the permanently stored key data 
only to the correct lock. 

It has been proposed to enhance the usefulness 
and sophistication of such a token by including within it 
a data processing capability which would greatly extend 
the range of transactions and functions which it could 
be used to perform. The presence of such a capability 
on-board the token makes the interaction between it and 
the terminal much more critical and introduces difficul- 
ties which are not of real significance for a conventional 
passive credit card or cash dispenser card. The present 
invention seeks to provide an improved transaction sys- 
tem. 

Document EP-A-0089087 discloses a communica- 
tion system (access station, external station) which uses 
frequency modulation in both directions. 

EP-A-01 47099, which forms part of the state of the 
art by virtue of EPC Article 54(3), describes a vending 
apparatus which will accept payment by coin or by to- 
ken. In operation, tokens are separated from coins and 
are held at an interrogation station until the completion 
of a transaction or series of transactions. The interroga- 
tion station is provided with separate transmission and 
reception coils for inductive coupling with a coil in the 
token which is coinsized and shaped. The token in- 
cludes a resonant circuit, for selectively absorbing the 
energy transmitted by the transmission coil, which in- 
cludes a coil and a first parallel-connected capacitor, 
and a second parallel-connected capacitor which can 
be switched in and out of the resonant circuit by a sem- 
iconductor switch to vary the resonant frequency of the 
circuit. Data is transmitted to the token by amplitude - 
modulating the signal applied to the transmission coil. 
This amplitude modulated signal has a frequency which 
is either fixed, or sweeps from a low value to a high val- 
ue, and is picked up by the resonant circuit which has 
an output connected to a detection circuit operable to 
derive data from the received waveform and to deliver 
such data to a memory circuit. The token is said to be 
powered by an internal battery. Data can be read out of 
this memory circuit and delivered to a transmission cir- 
cuit to operate the semiconductor switch selectively, 
thereby varying the impedance of the resonant circuit 
which is detected through the reception coil of the inter- 
rogation station by a microprocessor arranged to note 
the time interval between pulses caused by the switch- 
ing of the resonant circuit. Thus EP-A-01 47099 teaches 
a transaction system including, a token having an on- 
board data processor and a single inductive loop, and 
a terminal having an inductive coupling means (that is 
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the separate transmission and reception coils) for cou- 
pling with the single inductive loop to transmit terminal 
data and p w r to the token via an amplitude modulated 
carrier signal, and to transmit processed data to the ter- 
minal by switching an impedance (that is the semicon- s 
ductor switch controlling the impedance of the resonant 
circuit). 

According to the present invention there i6 provided 
a transaction system including, a token having an on- 
board data processor and a single inductive loop, a ter- 
minal having an inductive coupling means for coupling 
with the single inductive loop to transmit terminal data 
and power to the token via a modulated carrier signal 
means for modulating the frequency of the carrier signal 
with the terminal data, the token including means to re- 
ceive the frequency modulated carrier signal for said 
data processor and including means to transmit the to- 
ken data to the terminal by switching an impedance to 
modulate the amplitude of the carrier signal at the ter- 
minal, the terminal including means for deriving the 
processed data from the amplitude modulation of the 
frequency modulated carrier signal 

In this manner the on-board data transmitter is en- 
tirely passive in the sense that it is merely necessary for 
it to modulate the load of a circuit tuned close to the fre- 
quency of the carrier signal which is transmitted to it by 
the terminal 

The system can take many forms, and the terminal 
may be a fixture associated with a retail outlet, a bank, 
or possibly mounted on a vehicle for the purpose of col- 
lecting fares or exacting tolls. It is envisaged that the 
transaction token itself will be very small, in the form of 
a thin device akin to the dimensions of a credit card so 
that it is easily portable and can be carried by a user 
without causing any inconvenience. To enable its bulk 
and weight to be minimised and to extend its useful op- 
erating life, preferably the power utilised by the on-board 
processor is obtained via said inductive coupling from 
the terminal, although if the token carries a volatile mem- 
ory a small back-up electric cell may be needed to en- 
sure preservation of the data during intervals between 
transactions. 

The system may be provided with stand-by means 
for energising the inductive coupling means at a rela- 
tively low stand-by level and means are provided to en- 
ergise the inductive coupling means at a higher operat- 
ing level when a token inductively couples with the ter- 
minal. The terminal may be provided with means for 
transmitting the frequency modulated carrier signal on 
detection of a variation in the power demand thereof 
which is indicative of the presence of an inductively cou- 
pled token. 

This provision avoids the need for the terminal to 
continuously radiate the carrier signal at full power re- 
gardless of whether the token is present. The terminal 
can normally operate on a very low level stand-by power 
and it is only when its inductive coupling system detects 
the presence of a token seeking to communicate with it 



that the power is raised to the operational level. 

Since the power needed t energise th on-board 
processor of the token is derived from the terminal, the 
token may include means (such as voltage detection 
means for monitoring the reception of the power) oper- 
ative to initiate operation of the on-board data processor 
when the detected voltage rises above a threshold level, 
thereby enabling an orderly start-up of the processor to 
be initiated, and means operative to shut down in an or- 
derly manner, operation of the on-board data processor 
when the detected voltage falls below a threshold value. 
In this manner data preservation can be ensured even 
in the event that the supply of power abruptly ceases 
due to the withdrawal of the token during the course of 
a transaction. 

The invention is further described by way of exam- 
ple with reference to the accompanying drawings, in 
which: 

Figure 1 shows part of a terminal intended to coop- 
erate with a token, 

Figure 2 shows the organisation of the processing 
arrangement on the token, 

Figure 3 shows parts of the token which co-oper- 
ates with the terminal, and 

Figure 4 is an explanatory diagram. 

Referring to Figure 1 there is shown therein in sche- 
matic form a terminal which forms part of the system. 
The terminal is a permanent fixture in a building or ve- 
hicle and is intended to co-operate with a token or card 
having processing capabilities, and which is therefore 
sometimes referred to as a Smart Card. Parts of the to- 
ken itself are shown in some detail in Figure 3. Only 
those circuit parts of the terminal relevant to the way in 
which it co-operates with the token, and transmits and 
receives data therebetween, are shown in Figure 1 . Ter- 
minal data which is to be transmitted to the token is re- 
ceived at an input port 1 and is fed to a level shifter and 
amplifier 2 which renders the data, which is in a binary 
format, suitable for transmission to a variable frequency 
tuned circuit 3 so as to provide a frequency modulation 
of an output frequency, with the frequency modulation 
being representative of the information content of the 
terminal data. The output of the tuned circuit 3 feeds an 
amplifier 4, the output of which is fed back via a feed- 
back loop 5 to the input of the variable tuned circuit 3 so 
as to constitute an oscillator arrangement. The frequen- 
cy modulated output of the amplifier 4 is fed to a power 
amplifier 6, and thence to a tuned circuit 7 which con- 
sists of a capacitor 8 and an inductive loop 9. The in- 
ductive loop 9 is of some importance as it is this which 
co-operates with the token. In practice, the loop is fairly 
large, possibly of the order of 15 cms by 15 cms, and 
consisting of a considerable number of conductive turns 
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s as to enhanc the inductive coupling with a similar 
but smaller coil carried by the token. The loop is set into 
the surfac of the terminal on which the token is to be 
placed. II necessary, a location recess or the like is 
formed on the surface to ensure correct positioning of s 
th tok n with respect to the loop. 

The terminal data is transmitted to the token as a 
frequency modulation, that is to say for binary digital da- 
ta, a logic 'V state is represented by the transmission of 
one frequency from the tuned circuit 3, and a logic 'C 
state is represented by the transmission of a different 
frequency from the tuned circuit 3. It is arranged that the 
resonant frequency of the tune circuit 7 lies between 
those two frequencies which represent the two logic 
states, so that the voltage level at point 10 is the same 
whichever frequency is being transmitted. This condi- 
tion can be achieved by adjusting the value of the ca- 
pacitor 8, and it has the effect of preventing the trans- 
mitted frequency modulation being converted directly 
into an amplitude modulation which could interfere with 
or be confused with the amplitude modulation signals 
originating with the token. 

Prior to the transmission of the terminal data which 
is applied to port 1 , the terminal senses the proximity of 
a token by monitoring the power drawn by the token from 
the tuned circuit 7. The way in which the token modifies 
the power demand is explained in greater detail with ref- 
erence to Figure 3, but for the present purpose it is suf- 
ficient to note that the voltage at the point 1 0 decreases 
when a token is brought into close proximity with the in- 
ductive coil 9. During stand-by periods, a low-power os- 
cillator 11 energises the tuned circuit 7 but being of low- 
power, its output voltage at point 1 0 drops significantly 
when the power radiated from the inductor 9 is absorbed 
by the token. The voltage at point 10 is monitored by a 
voltage monitor 12, which in response to a dip in voltage 
level, energises the amplifier 6 so as to enable full power 
to be transmitted via the inductive loop 9. 

To guard against the possibility of the voltage mon- 
itor inadvertently being triggered in response to passing 
bodies which are not a co-operating token, it is conven- 
ient to include a time reset within the voltage monitor 1 2 
so that after a period of a second or two the power is 
returned to that of the stand-by low-power oscillator 11 
in the event that a transaction is not commenced. 

Terminal data is therefore transmitted from the ter- 
minal to the card by means of frequency modulation of 
the carrier signal generated by the tuned circuit 3. By 
way of contrast, token data passing from the card to the 
terminal consists of amplitude modulation of the same 
carrier signal which is radiated by the inductive loop 9. 
Token data received in this way by the tuned circuit 7 is 
fed via a low-pass filter 15 to an amplifier 16. The fol- 
lowing amplifier 1 7 acts as a comparator to compare the 
amplitude variation from the amplifier 1 6 with an inte- 
grated average level at point 18. The resulting variation 
in output level is fed via a switch 1 4 to a token data out- 
put port 1 9. The switch 1 4 is implemented in the form of 



a comparator which is r nder d inop rative when ter- 
minal data is present on input port 1 . It is necessary t 
render the switch 14 inoperativ whilst t rminal data is 
being transmitted from the terminal to the card, since 
although the data is transmitted nominally in the form of 
a frequency modulation, nevertheless som degree of 
amplitude modulation may inadvertently occur and this 
may cause interference with, or corruption of, informa- 
tion being provided at the terminal 19. 

The organisation of the data processing capability 
on the token is illustrated in Figure 2 in which a central 
processor 20 communicates with a program memory 21 
via a latch 22 and with a data memory 23. An address 
decoder 24 links the processor 20 with the memories 21 
and 23. The organisation and operation of this process- 
ing arrangement may be fairly conventional. The 
processing system derives its power from the energy 
transmitted by the inductive coil 9 of the terminal illus- 
trated in Figure 1 , but to permit retention of volatile mem- 
ory whilst a token is not within range of the terminal, a 
small back-up electric battery cell 25 may be provided. 
As its sole function is to simply preserve memory, its 
power requirements are minimal, and a small cell will 
have a very long useful lifetime. Use of a non-volatile 
memory, such as an electrically alterable read only 
memory (EAROM), obviates the need for the cell 25. 

Data processed by those parts of the token which 
are to be described subsequently with reference to Fig- 
ure 3 are present on lead 26 as input data, whereas 
processed output data is provided on lead 27. Because 
the processor 20 derives its operational power from its 
proximity with the terminal, it is necessary to ensure an 
orderly start-up and shut-down of the processing ar- 
rangement as power becomes available and as power 
is withdrawn from it. Thus when the proximity of the ter- 
minal is detected, a signal is provided over reset lead 
23 to initialise the processor 20 and to permit an orderly 
commencement of processing activity and communica- 
tion with the terminal. Conversely, when the supply of 
power ceases, possibly by the token being abruptly with- 
drawn from the terminal by a user, an interrupt signal is 
presented over lead 29 and this gives a short interval 
enabling the processor 20 to close down without inad- 
vertent loss of data. An orderly shut<iown procedure 
need only take a millisecond or two during which power 
is available from a capacitive storage system, which is 
also illustrated diagrammaticalty in Figure 3. 

With reference to Figure 3, the token consists of a 
small piece of rectangular plastic card shaped alter the 
manner of a currently available cash-card or the like. It 
contains two inductive loops 30 and 31 connected in se- 
ries, one of which is placed upon the upper surface of 
the card and the other of which is placed upon the lower 
surface of the card, the coils being rectangular and run- 
ning around the perimeter of the card itself. The coils 
are preferably provided with a thin protective plastic 
coating. The size of the loops and the card which carries 
them are arranged to be somewhat smaller than the co- 
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op rating coupling inductive loop 9 of the terminal, so 
that it is merely necessary for the card to be placed n 
arec Mngsurfac of the terminal with the coils 30 and 
31 lying within an area bounded by the loop 9. In this 
way, the token receives the power which is radiated by s 
the loop 9, and it is this absorption of power which is 
detected by the voltage monitor 1 2 of the terminal, there- 
by causing the terminal to transfer from low-power 
stand-by to full power operation. 

The energy received by the token shown in Figure 
3 is accepted by a tuned circuit 32 consisting of a ca- 
pacitor 33 in addition to the coils 30 and 31 . The power 
so obtained is passed to a rectifier and voltage regulator 
34 which is operative to generate a regulated voltage 
which is made available to other parts of the token 
shown in Figure 3 and also at port 35 for utilisation by 
the processor system illustrated in Figure 2. A large 
smoothing capacitor 36 is provided at the output of the 
voltage regulator 34 to give some degree of power stor- 
age. This energy is utilised during shutdown of the proc- 
essor as indicated previously and permits a required 
regulated voltage level to be available at port 35 for a 
millisecond or so after reception of inductively coupled 
power ceases. 

As previously mentioned, token data is transferred 
from the token to the terminal by causing an amplitude 
modulation at point 10 of the level of the carrier frequen- 
cy radiated by the terminal. This is achieved by applyng 
the token data for transmission to port 39 which oper- 
ates a transistor switch 37 to bring a load 38 into and 
out of circuit in shunt with the coils 30 and 31 , thereby 
modifying the impedance of the tuned circuit 32. 

In this example, load 38 is a capacitor, so as mini- 
mise resistive losses, and when it is switched into circuit 
as the switch 37 is made conductive it modifies the res- 
onant frequency of the tuned circuit 32. Under both con- 
ditions, the tuned circuit 32 has fairly sharp resonance 
curves. These are shown in Figure 4, the curve 60 cor- 
responding to the condition existing when the switch 37 
is non-conductive, and curve 61 applying when switch 
37 is conductive. The carrier frequency received by the 
tuned circuit 32 from the terminal is indicated by point 
62 on the Irequency axis of Figure 4, and this is equiv- 
alent to the transmission of the carrier having no fre- 
quency modulation. It is arranged that this frequency lies 
between the peak resonant frequencies of the two 
curves 60 and 61 , so that at this frequency the signal 
level 63 produced across the capacitor 33 is the same 
whether or not the capacitor 38 is switched into circuit. 
This avoids an unwanted additional amplitude variation 
being imposed on the signal level which is sensed by 
the regulator 34. However, as the level 63 corresponds 
to different phase values depending on whether the 
tuned circuit is operating on curve 60 or 61, the effect 
on the tuned circuit 7 at the terminal is different in the 
two cases, as a different resultant phase vector is pro- 
duced at the tuned circuit. Thus the signal level fed to 
the low pass filter 1 5 will vary as an amplitude modula- 



tion representing the received token data, in r sponse 
t the modulation imposed on the power which is drawn 
from th tuned circuit 7 by the tun d circuit 32 although 
the level of the power drawn will remain substantially 
constant whilst the signal level at point 10 varies due to 
the modulation of the phas . 

The signal received by the tuned circuit 32 from the 
terminal is also fed to a power detection circuit 40 which 
consists primarily of two threshold comparators 41 and 
42, the first of which monitors the received Input voltage 
at a point 48 of a potentiometer 43, 44. When the po- 
tential on point 48 exceeds a reference value, a reset 
signal on output port 39 is altered to initiate operation of 
the processor 20. Thus the port 39 of Figure 3 is con- 
nected to the lead 28 of Figure 2. Comparator 41 has 
hysteresis so that it does not respond to minor or mo- 
mentary changes or interruptions in the power received 
by the tuned circuit 32, and so that the reset signal re- 
verts to its original state at a much lower input voltage 
level than that at which it initiates operation of the proc- 
essor. It reverts at a voltage value which is less than that 
at which an interrupt signal is generated on port 49. In 
effect, therefore, the comparator 41 has a hysteresis 
loop in the sense that the state of the signal at port 39 
reverts to its original value at an input voltage level which 
is lower than that at which operation of the processor is 
initiated. The threshold comparator 42 monitors the po- 
tential 45 on potentiometer 46, 47 to detect withdrawal 
of the applied power. On detection of loss of voltage, the 
interrupt signal is generated at port 49 which is connect- 
ed to lead 29, thereby causing an orderly shutdown of 
the processor whilst residual power is still available on 
capacitor 36 to permit this to be done. Thus the interrupt 
signal occurs at a voltage within the hysteresis loop of 
the comparator 41 . 

The power received by tuned circuit 32 also of 
course, contains frequency modulation during those pe- 
riods when terminal data is being transmitted from the 
terminal to the token, and this is fed to the signal detector 
50. which consists of a phase lock loop 51 , comprising 
a phase detector 52, a low-pass filter 53 and a voltage 
controlled oscillator 54. The phase lock loop 51 is oper- 
ative in known manner to extract the received token da- 
ta. The level of the received token data is controlled by 
means of the adaptive threshold comparator 55 which 
consists of an integrator circuit 56 feeding into a com- 
parator 57. The demodulated token data output is pro- 
vided on port 58 which in effect is the same as lead 26 
which is shown in Figure 2. 

It will be appreciated therefore, that the token is al- 
most wholely autonomous, requiring no major power 
supply and being operative whenever it is placed in 
close proximity to an inductively radiating terminal hav- 
ing the correct frequency. This permits both the token 
and the terminal to be constructed in a very robust fash- 
ion having a very high degree of electronic integrity ren- 
dering it resistant to physical attack or fraud. These con- 
siderations may be of some significance if the token is 
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used for transactions having appreciable values. The in- 
vention need not, however, be used for transactions 
having a monetary value, and the token can be used as 
a security pass or the like to enable the bearer to operate 
a door or automatic barrier to gain access to a restricted 
area. In this instance, the token can, if desired, record 
the nature of the area entered and the time ol entry. 



Claims 

1. A transaction system including, a token having an 
on -board data processor and a single inductive loop 
(30, 31), a terminal having an inductive coupling 
means (9) for coupling with the single inductive loop 
to transmit terminal data and power to the token via 
a modulated carrier signal, means (3, 4, 5) for mod- 
ulating the frequency of the carrier signal with the 
terminal data, the token including means (51 , 55) to 
receive the frequency modulated carrier signal for 
said data processor and including means (37, 38) 
to transmit the token data to the terminal by switch- 
ing an impedance (38) to modulate the amplitude 
of the carrier signal at the terminal, the terminal 
including means (15-1 8) for deriving the processed 
data from the amplitude modulation of the fre- 
quency modulated carrier signal. 

2. A system as claimed in Claim 1 and wherein recep- 
tion of token data is inhibited at the terminal whilst 
the terminal is transmitting terminal data. 

3. A system as claimed in any preceding claim and 
wherein the inductive coupling means (9) has a plu- 
rality of turns and is of larger area than the inductive 
loop (30, 31). 

4. A system as claimed in Claim 3 and wherein the 
token is in the form of a plastics card having the 
inductive loop positioned around an edge thereof. 

5. A system as claimed in any preceding claim and 
wherein the inductive loop (30, 31) is tuned to the 
mean frequency of said carrier signal. 

6. A system, as claimed in Claim 5 and wherein the 
inductive loop is switchably tuned between two pre- 
determined frequency characteristics which repre- 
sent the two binary states of the processed token 
data, the voltage level developed at said inductive 
loop being substantially the same for the two fre- 
quency characteristics. 

7. A system as claimed in Claim 6 and wherein the 
inductive loop is switchably tuned by switchably 
altering the reactance of a tuned circuit of which the 
loop forms a part. 



8. A system as claimed in any of Claims 4 to 7 and 
wherein the inductive coupling means (9) forms part 
of a tuned circuit (7) which is tuned to a resonant 
frequency which lies b tween two frequencies 

s which represent different binary data states of the 
frequency modulation with which the proc ssed 
token data is transmitted. 

9. A system as claimed in Claim 8 and wherein the 
io signal level developed across the tuned circuit is 

substantially the same for the said two frequencies. 

10. A system as claimed in any preceding claim and 
wherein the frequency modulated carrier signal is 

75 used by the token as its source of power to energise 
its on -board data processor. 

11. A system as claimed in any preceding claim and 
wherein stand-by means (11 ) are provided for ener- 

20 gising the inductive coupling means (9) at a rela- 
tively low stand-by level and means (6) are provided 
to energise the inductive coupling means (9) at a 
higher operating level when a token inductively cou- 
ples with the terminal. 

25 

12. A transaction system as claimed in any preceding 
claim characterised in that the terminal includes 
means (6, 12) for transmitting the frequency modu- 
lated carrier signal on detection (10, 12) of a varia- 

30 tion in the power demand thereof which is indicative 
of the presence of an inductively coupled token. 

13. A system as claimed in any preceding claim and 
wherein the token includes voltage detection 

35 means (39, 40) operative to initiate operation of the 
on -board data processor when the detected voltage 
rises above a threshold level, and means (42-49) 
operative to shut down, in an orderly manner, oper- 
ation of the on-board data processor when the 

40 detected voltage falls below a threshold level. 

14. A system as claimed in Claim 13 and wherein the 
voltage detection means is operative to monitor the 
voltage induced in the inductive loop and to receive 

4S said carrier signals. 



Patentancpruche 

so 1. Transaktionssystem mit einem Berechtigungszei- 
chen mit einem eingebauten Datenprozessor und 
einer einzelnen induktiven Sen I e if e (30, 31), einem 
Terminal mit einem induktiven Kopplungsmittel (9) 
zur Kopplung mit der einzelnen induktiven Schleife, 

55 urn Terminaldaten und -leistung zum Berechti- 
gungszeichen uber ein moduliertes Tragersignal zu 
ubertragen, Mitteln (3, 4, 5) zum Modulieren der 
Frequenz des Tragersignals mit den Terminaldaten, 
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wobei das Berechtigungszeichen Mittel (51, 55), 
urn das frequenzmodulierte Tragersignai fur den 
Datenprozessor zu empfangen, und Mittel (37, 38) 
umfaBt, urn die Berechtigungszeichen-Daten zum 
Terminal zu ubertragen, indem eine tmpedanz (38) 
geschaltet wird, um die Amplitude des Tragersi- 
gnals am Terminal zu modulieren, und das Terminal 
Mittel (15-18) umfaBt, um die verarbeiteten Daten 
aus der Amplitudenmodulation des frequenzmodu- 
lierten Tragersignals zu gewinnen. 

2. System nach Anspruch 1 und be i dem der Empfang 
der Berechtigungszeichen-Daten am Terminal 
gesperrt ist, wan rend das Terminal Terminal-Daten 
ubertragt. 

3. System nach einem der vorangehenden Anspruch e 
und bei dem das induktive Kopplungsmittel (9) eine 
Vielzahl von Windungen besitzt und eine grbBere 
Flache als die induktive Schleife (30, 31) autweist. 

4. System nach Anspruch 3 und bei dem das Berech- 
tigungszeichen in Form einer Kunststoffkarte vor- 
handen ist, um deren eine Kante herum die induk- 
tive Schleife position iert ist. 

5. System nach einem der vorangehenden Anspruch e 
und bei dem die induktive Schleife (30, 31) auf die 
mittlere Frequenz des Tragersignals abgestimmt 
ist. 

6. System nach Anspruch 5 und bei dem die induktive 
Schleife zwischen zwei vorbestimmten Frequenz- 
charakteristiken schaltbar abgestimmt ist, welche 
die zwei binaren Zustande der verarbeiteten 
Berechtigungszeichen-Daten darstetlen, wobei der 
an der induktiven Schleife entwickelte Spannungs- 
pegel fur die beiden Frequenzcharakteristiken im 
wesentlichen derselbe ist. 

7. System nach Anspruch 6 und bei dem die induktive 
Schleife schaltbar abgestimmt ist durch schaltbares 
Andern der Reaktanz eines abgestimmten Kreises, 
von dem die Schleife einen Teil bildet. 

8. System nach einem der Anspruche 4 bis 7 und bei 
dem das induktive Kopplungsmittel (9) einen Teil 
eines abgestimmten Kreises (7) bildet, der auf eine 
Ressonanzfrequenz abgestimmt ist. die zwischen 
zwei Frequenzen liegt, welche unterschiedliche 
binare Datenzustande der Frequenzmodulation 
darstellen, mit der die verarbeiteten Berechtigungs- 
zeichen-Daten ubertragen werden. 

9. System nach Anspruch 8 und bet dem der uber dem 
abgestimmten Kreis entwickelte Signalpegel im 
wesentlichen fur die beiden Frequenzen derselbe 
ist. 



1 0. System nach einem der vorangehenden Anspruche 
und bei dem das frequenzmodulierte Tragersignat 
vom Berechtigungszeichen als s ine Leistungs- 
quelle b nutzt wird, um seinen ing bauten Daten- 

5 prozessor zu beaufschlagen. 

1 1 . System nach einem der vorangehenden Anspruche 
und bei dem Bereitschaftsmittel (11), umdas induk- 
tive Kopplungsmittel (9) auf einem relativ niedrigen 

10 Bereitschaftspegel zu beaufschlagen, und Mittel (6) 
vorgesehen sind, um das induktive Kopplungsmittel 
(9) auf einem hdheren Betriebspegel zu beauf- 
schlagen, wenn ein Berechtigungszeichen induktiv 
an das Terminal koppeit. 

is 

12. Transaktionssystem nach einem der vorangehen- 
den Anspruche, dadurch gekennzeichnet, daft das 
Terminal Mittel (6, 12) umfaBt, umdas frequenzmo- 
dulierte Tragersignai nach einem Nachweis (10, 12) 

20 einer Veranderung in dessen Leistungsbedarf zu 
ubertragen, welche das Vorhandensein eines 
induktiv gekoppelten Berechtigungszeichens 
anzeigt. 

2S 1 3. System nach einem der vorangehenden Anspruche 
und bei dem das Berechtigungszeichen Span- 
nungserfassungsmittel (39, 40), die wirksam sind, 
um den Betrieb des eingebauten Datenprozessors 
zu initiieren, wenn die erfaBte Spannung uber einen 

30 Schwellenpegel ansteigt, und Mittel (42, 49) 
umfaBt, die wirksam sind, um den Betrieb des ein- 
gebauten Datenprozessors in ordentlicher Weise 
abzuschalten, wenn die erfaBte Spannung unter 
einen Schwellenpegel abfallt. 

35 

14. System nach Anspruch 13 und bei dem das Span- 
nungserfassungsmitte! wirksam ist, um die in der 
induktiven Schleife induzierte Spannung zu uber- 
wachen und die Tragersignate zu empfangen. 

40 

Revendlcations 

1. Systeme de transactions comportant un moyen 
45 fiduciaire, ou jeton, ayant un dispositif interne de 
traitement de donnees et une unique boucle induc- 
tive (30, 31 ), un terminal ayant un moyen de cou- 
plage inductif (9) destind a dtre couple" a la boucle 
inductive unique afin de transmettre de l'6nergie 
so electrique et des donn6es du terminal au jeton via 
un signal de porteuse moduli en frequence, un 
moyen (3, A, 5) servant a moduler la frequence du 
signal de porteuse a t'aide des donnees du terminal, 
le jeton comportant un moyen (51, 55), permettant 
55 de recevoir le signal de porteuse module en fre- 
quence relatif audit dispositif de traitement de don- 
nees et comportant un moyen (37, 38) permettant 
de transmettre les donnees du jeton au terminal par 
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commutation d'une impedance (38) servant a 
modular I'amplitude du signal da porteuse dans le 
terminal, le terminal comportant un moyen (15-18) 
perm ttant d 1 extra ire, de la modulation d'amplitude 
du signal de porteus module en amplitude les don- 
nees traitdes. 

2. Systeme selon la revendication 1 . ou la reception 
de donn6es de jeton est empeche dans le terminal 
pendant qua le terminal est en train de transmettre 
des donnees de terminal. 

3. Systeme selon Tune quelconque des revendica- 
tions precedentes, ou le moyen de couplage induc- 
trf (9) possede plusieurs spires et a une aire plus 
grande que la boucle inductive (30, 31). 

4. Systeme selon la revendication 3, ou le jeton pre- 
sents la forme d'une carte de matiere plastique, la 
boucle inductive etant placee autour d'un bord de 
celle-ci. 

5. Systeme selon Tune quelconque des revendica- 
tions precedentes, ou la boucle inductive (30, 31) 
est accordee sur la frequence moyenne dudit signal 
de porteuse. 

6. Systeme selon la revendication 5, ou la boucle 
inductive est accordee, de maniere commutable, 
entre deux caracteristiques de frequences precle- 
terminees qui representent les deux etats binaires 
des donnees de jeton traitees, le niveau de tension 
cree dans ladite boucle inductive etant sensible- 
ment le meme pour les deux caracteristiques de fre- 
quences. 

7. Systeme selon la revendication 6, ou la boucle 
inductive est accorded de facon commutable par 
modification commutable de la reactance d'un cir- 
cuit accorde dont la boucle constitue une partie. 

8. Systeme selon Tune quelconque des revendica- 
tions 4 a 7, ou le moyen de couplage inductif (9) fart 
partie d'un circuit accorde (7) qui est accorde sur 
une frequence de resonance qui se situe entre deux 
frequences representant des etats differents de 
donnees binaires de la modulation de frequence 
avec laquelle les donnees de jeton trailers sont 
transmises. 

9. Systeme selon la revendication 8, ou le niveau de 
signal cre6 sur le circuit accorde est sensiblement 
le meme pour lesdites deux frequences. 

10. Systeme selon I'une quelconque des revendica- 
tions precedentes, ou le signal de porteuse module 
en frequence est utilise par le jeton au titre de sa 
source d'eYtergie electrique pour exciter son dispo- 



sitif interne de traitement de donnees. 

11. Systeme selon Tun quelconque des revendica- 
tions precedentes, ou des moyens d'attente (11) 

5 sont prevus pour exciter le moyen de couplage 
inductif (9) a un niveau d'attente relativement bas 
et des moyens (6) sont prevus pour exciter le 
moyen de couplage inductif (9) a un niveau de fonc- 
tionnement plus 6lev6 lorsqu'un jeton se couple par 

io induction avec le terminal. 

12. Systeme selon I'une quelconque des revendica- 
tions precedentes, caracterise en ce que le terminal 
comport e des moyens (6, 12) servant a transmettre 

is le signal de porteuse module en frequence tors de 
la detection (1 0, 1 2) d'une variation de la demande 
de puissance de celui-ci, qui est indicative de la pre- 
sence d'un jeton couple par induction. 

20 13. Systeme selon Tune quelconque des revendica- 
tions precedentes, ou te jeton com ports des 
moyens de detection de tension (39, 40) ayant pour 
fonction de faire commencer le fonctionnement du 
dispositif interne de traitement de donnees lorsque 

25 ia tension detectee s'eleve au-dessus d'un niveau 
de seuil, et des moyens (42-49) ayant pour fonction 
d'interrompre, d'une maniere ordonnee, le fonction- 
nement du dispositif interne de traitement de don- 
nees lorsque la tension detectee tombe en dessous 

30 d'un niveau de seuil. 

14. Systeme selon la revendication 13, ou les moyens 
de detection de tension ont pour fonction de contrd- 
ler la tension induite dans la boucle inductive et de 
35 recevoir lesdits signaux de porteuse. 
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